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Quality has become a critical issue in almost all
segments of business and industry. The tremendous
changes that have occurred in health care in the past
decade, collectively known as “health care reform,”
have concentrated primarily on health care costs and
access. Far less attention has been paid to quality, the
factor on which physicians have the greatest influence
and about which they seem to have the most interest.
Quality has taken on new and expanded meanings,
now encompassing much more than just the results
or outcomes that physicians, and especially surgeons,
have traditionally used as quality measures.1
All physicians, ideally, strive to provide the highest
quality care to their patients, but, nevertheless, it’s
always possible to improve quality. A multitude of
methods and techniques have been used at all levels of
the health care system, from individual physician prac-
tices to nationally mandated policies, to improve qual-
ity. For several decades, surgeons have relied on the
morbidity and mortality conference, a traditional and
integral part of academic and community practice, as
an important component of quality control. For more
than 20 years, a very large and expensive effort known
as quality assurance (QA) has been added to this prac-
tice. Supported and mandated by organizations such
as the Joint Commission on Accreditation of Health
Care Organizations (JCAHO), QA has become a fact
of hospital practice.
QUALITY ASSURANCE
QA can be defined as an effort to find and over-
come problems with quality—that is, directing the
performance and behaviors of practitioners and
institutions toward more appropriate and accept-
able health outcomes, expenditures, or both.2
The customary approach to hospital QA is to
have an individual or group of individuals, often a
committee, identify a quality concern in some aspect
of a treatment or procedure. Familiar examples of
audited topics are wound infection rates, operative
mortality rates, and hospital readmission rates. Once
a concern is identified, standards that define accept-
able or unacceptable levels of performance are set.
These may be based on local historical data, data
derived from the literature, or other factors. An indi-
vidual provider, group of providers, physician, or
hospital whose performance fails to meet the stan-
dard is identified, and then action is taken to
improve performance. QA activities based on this
approach have resulted in modest improvements in
health care quality, but they have several limitations
and drawbacks. The standards or thresholds are
inherently arbitrary and tend to become artificial
quality floors or ceilings. As such, they establish a
statistical tail, and improvement efforts are concen-
trated within that tail. A good example of how an
arbitrary standard could limit quality improvement
is the report on surgical wound infections by Classen
et al.3 The primary deep surgical wound infection
rate at the large teaching hospital cited in the report
was 1.8%. A typical QA review would very likely
have concluded that nothing needed to be done,
because this was well within acceptable wound infec-
tion rates. Nevertheless, a quality improvement pro-
ject improved the process of prophylactic antibiotic
administration, leading to a reduced wound infec-
tion rate of 0.4%. This improvement in care was
associated with an annual cost savings of more than
$700,000. 
By its very nature, QA assumes that if serious fail-
ures are inspected and eliminated, what remains is
somehow excellent. This embraces a philosophy that
accepts quality as what is “good enough,” rather than
what is “the best possible.”4 Equally important, QA
is judgmental and often perceived as punitive, elicit-
ing fear, resentment, and denial from practitioners. 
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CONTINUOUS QUALITY IMPROVEMENT
Continuous quality improvement (CQI), also
known as total quality management (TQM), is
another way of improving quality that is slowly being
introduced into health care. CQI, developed and
extensively used in industry with great success, com-
bines a scientific methodology with a management
philosophy of improving processes continuously. It is
based on the knowledge that statistical information
(ie, data) can be derived from manufacturing (and
other) processes; therefore, statistical methods can be
used to analyze this data, characterizing any process
and ultimately limiting the inappropriate variation
that exists in it. This methodology is known as indus-
trial or statistical process control.
The second component of CQI is the quality
management, or “plan, do, check, act” (PDCA),
cycle originally described by Shewhart. With this
cycle, processes can be continuously revised and
improved on the basis of the data derived from
them, as described above. Thus the 2 fundamental
principles of CQI are the elimination of inappropri-
ate variation and continuous improvement through
constant effort to reduce waste, repetition in work,
and inefficient processes. CQI can be envisioned as
the scientific method applied to clinical medicine.
Variation is widespread in all aspects of clinical
practice. Because only 10% to 20% of medical practice
is based on the type of scientifically sound knowledge
derived from randomized clinical trials, it is not sur-
prising that there is so much variation in the way
physicians do just about everything. And with so
much variability in the processes of health care, vari-
ability in outcomes and other quality measures is
inevitable. Some variability is unavoidable and even
desirable, but there is now sufficient evidence to show
that unnecessary variation in clinical practice con-
tributes to poor quality and increased costs and that
real quality improvement in medical care processes
can best be achieved by eliminating inappropriate
variation in the execution of these processes.
With CQI, processes, not people, are the focus
of improvement. However, for CQI to be successful
in medicine, physicians who tend to think about
people, not processes, will have to modify the way
they think, begin to appreciate health care as an
almost infinite number of interrelated and intercon-
nected processes, and learn that these processes can
be analyzed, managed, and improved using CQI
theory and tools.
CQI differs from QA because it is based on facts,
data, and specifications, rather than on standards
(Table 1). It is a method of management by fact,
which offers physicians data without blame. This
stimulates curiosity and learning, making CQI edu-
cational rather than punitive. Its objective is to con-
tinuously improve health care processes that will
lead to improved outcomes, rather than improve the
outcomes alone. Because CQI deals with process, its
focus is on the whole group, not just the statistical
tail, leading to the philosophy of quality being what
is “the best possible,” as opposed to QA’s philoso-
phy of accepting what is “good enough.” The most
effective way to improve quality is to prevent quali-
ty failures before they happen by building quality
into the process rather than adding it on at the end.
Adding quality on at the end is analogous to relying
on terminal inspection to improve manufactured
products as they come off an assembly line. 
Early champions of CQI in medicine were special-
ists who naturally used process thinking in their work,
such as cardiac surgeons, neurosurgeons, and radiolo-
gists. But most clinicians use the quality management
(PDCA) cycle in an informal way in every day prac-
tice: they observe, gather data, make inferences, test
hypotheses to guide the healing process, and then use
the experience to improve the next interaction. 
Clinical practice guidelines are some of the most
promising tools for improving the quality of health
care by improving the processes of care.5 They are
well suited for the management of complex clinical
problems, because they facilitate decision-making
and they are logical. Practice guidelines define clini-
cal processes and are a formal way of applying the
Table I. Comparison Between Quality Assurance and Continuous Quality Improvement*
QA CQI
Objective Outcome Process and outcome
Based on Standards, thresholds Specifications, data
Focus Statistical tail Entire group
Philosophy Good enough Best possible
Effect Judgmental Educational
*Modified from Goldstone J. Sony, Porsche, and vascular surgery in the 21st century. J Vascular Surg 1997;201–10. 
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principles of CQI to clinical care. Guidelines become
protocols when sufficient detail and definition are
added, enabling specific recommendations and mea-
surements. Protocols define specifications in clinical
practice, and specifications are the explicit measur-
able criteria that define a process. Perhaps the most
sophisticated, yet familiar, example of this is the ran-
domized prospective clinical trial. 
CQI is being widely adopted in health care orga-
nizations and facilities and is required by the JCAHO
and the Residency Review Committee for Internal
Medicine. It has been successfully used in a variety of
practice settings, from individual practice offices to
large hospitals to large health care systems. It leads to
improved quality, and, because quality drives costs, it
also leads to reduced costs. Several examples of the
successful use of practice guidelines in the context of
CQI for cardiovascular diseases have been published
recently, including those by Calligaro et al (major
vascular surgery)6; Mulek et al (aortic aneurysm)7;
Brothers et al (carotid endarterectomy)8; and
Hammerstein et al (cardiac surgery).9
CQI provides the theory and methods to allow
the transformation from the current convention of
assuming quality to one of actually measuring and
improving quality. Experience has shown that quali-
ty improvement in major clinical areas is not suc-
cessful without active participation of physician lead-
ers. Surgeons should assume a leadership role in
these quality improvement efforts. 
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